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Purpose: This study was undertaken to assess the feasibility of early feeding in
patients that have undergone emergency gastrointestinal (GI) surgery. Materials
and Methods: The authors retrospectively reviewed 84 patients that underwent
emergency bowel resection and/or anastomosis from March 2008 to December
2011. Patients with severe shock, intestinal ischemia, sustained bowel perforation,
or short bowel syndrome were excluded. Patients were divided into the early (group
E; n=44) or late (group L; n=40) group according to the time of feeding com-
mencement. Early feeding was defined as enteral feeding that started within 48
hours after surgery. Early and late feeding groups were compared with respect to
clinical data and surgical outcomes. Results: The most common cause of opera-
tion was bowel perforation, and the small bowel was the most commonly involved
site. No significant intergroup differences were found for causes, sites, or types of
operation. However, length of stay (LOS) in the intensive care unit (1 day vs. 2
days, p=0.038) and LOS in the hospital after surgery were significantly greater (9
days vs. 12 days, p=0.012) in group L than group E; pulmonary complications
were also significantly more common (13.6% vs. 47.5%, p=0.001) in group L than
group E. Conclusion: After emergency GI surgery, early feeding may be feasible
in patients without severe shock or bowel anastomosis instability.
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INTRODUCTION

Nutritional support plays important roles in wound healing and postoperative re-
covery,"? and a poor nutritional status is strongly associated with delayed wound
healing and longer hospital stays after surgery.’* In particular, after emergency
gastrointestinal (GI) surgery, nutritional status is impaired and basal energy expen-
diture is elevated,> and thus, nutritional support is of considerable importance.
Several reports have emphasized that early enteral feeding should be started as
soon as possible after resuscitation because the immunomodulatory effect of enter-
al feeding could assist recovery.” Furthermore, enhanced recovery after surgery
has been shown to improve postoperative recovery after elective GI surgery.'®!!
However, patients that undergo emergency GI surgery have an edematous or isch-
emic bowel, and are at high risk of postoperative complications, such as ileus, ob-
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struction, or anastomotic failure. For these reasons, the ma-
jority of surgeons are wary of early feeding after emergency
GI surgery. Furthermore, relatively few reports have been is-
sued on the safety of early feeding after emergency GI sur-
gery.>'21 Thus, this study was undertaken to assess the feasi-
bility of early feeding in patients after emergency GI surgery.

MATERIALS AND METHODS

Patient selection

We retrospectively reviewed the medical records of patients
that underwent emergency GI surgery by a single surgeon
from March 2008 to December 2011. The patients consid-
ered for inclusion in the present study had all undergone
bowel resection and/or anastomosis. Patients that underwent
simple appendectomy, cholecystectomy, primary repair of
perforated viscera, or adhesiolysis without bowel anastomo-
sis were excluded, as were patients with severe shock, sus-
tained intestinal ischemia, uncontrolled bowel perforation,
or short bowel syndrome. Additionally, to minimize severity
differences in the study population, patients managed in the
intensive care unit (ICU) for more than 3 days were also
excluded.

Patients were allocated to an early group (E) or a late
group (L) according to time of feeding commencement. Ear-
ly feeding was defined as commencement of a liquid or soft
diet via a tube or per os within 48 hours after surgery. The
criteria to start enteral feeding included hemodynamic sta-

bility, secure bowel anastomosis performed, and no isch-
emic change of bowel observed in the operating room.

Feeding was started following the protocol described in
Fig. 1. Tube feeding was selected when patient had a naso-
gastric, nasoenteric, or jejunostomy tube according to the
patient’s condition, such as mentality or underlying cerebral
infarction, or a nasojejunal tube due to the gastric surgery.
According to the recommendations of the Society of Paren-
teral and Enteral Nutrition, the purpose of early feeding is
to promote early recovery and reduce time to discharge and
postoperative complications. This study received Institu-
tional Review Board approval.

Group clinical data and surgical outcomes were compared.
The clinical data consisted of age, gender, Acute Physiology
and Chronic Health Evaluation (APACHE) II score!* on
ICU admission, causes of operation, operation type, opera-
tion sites, ratio of ICU care, vasopressor use and mechani-
cal ventilation (MV), and the duration of MV. Surgical out-
comes consisted of complication rates, complication types,
and postoperative lengths of stay (LOS) in the hospital and
in the ICU.

The criteria for ICU admission included advanced age
(70>age), presence of comorbidities, hemodynamic insta-
bility, and ventilator-dependent postoperative status, as well
as patients that required intensive monitoring and may have
potentially needed immediate intervention. Severe shock
was defined as a mean arterial pressure maintained at >60
mm Hg (or >80 mm Hg if the patient had baseline hyperten-
sion) with the support of a vasopressor, such as high dose

Postoperative period

Y

Indication of enteral feeding
-Hemodynamic stability
-Secure anastomosis/stoma

Start oral/enteral feeding

-No ischemic change

Gastrointestinal (Gl) intolerance

No ‘ Yes -High gastric residual volume (>300 mL)

-Nausea/vomiting

¢ -lleus

Prokinetics
IV erythromycin 100-150 mg, tid
IV metoclopramide 10 mg, qid
No Yes Sustained Gl intolerance
Increase feeding amount Oral gastrograffin
Contrast study
< |

No Yes Delayed passage

Fig. 1. Protocol for enteral feeding after emergency gastrointestinal surgery.
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dopamine (>15 mecg/kg/min) or norepinephrine (>0.25 mcg/
kg/min), after adequate fluid resuscitation.'> Short bowel
syndrome was defined as <1.5 meters of small intestine re-
maining after surgery.!® Pulmonary complications include
pneumonia, atelectasis, and pleural effusion. Diarrhea was
defined as >3 times per day and/or a stool volume in excess
of 500 mL/day. Ileus was defined as partial or complete non-
mechanical blockage of the intestine as confirmed by sim-
ple abdominal radiography.

Statistical analysis

All values are presented as percentages or medians and rang-
es. Categorical variables were analyzed using the chi-square
test, and continuous variables were analyzed using Stu-
dent’s t-test. Statistical analysis was performed using SPSS
software version 18.0 (SPSS Inc., Chicago, IL, USA). Sta-
tistical significance was accepted for p values of <0.05.

RESULTS

Demographics

One hundred and twelve patients were initially considered
for this study. However, 9 patients were excluded based on
a contraindication to enteral feeding (four cases of severe
shock, three cases of short bowel syndrome, one intestinal
ischemia, and one sustained bowel perforation), and anoth-
er 19 were excluded due to ICU stay of more than 3 days af-
ter surgery. Finally, 84 patients were included the study co-
hort. There were 47 men and 37 women, and their median
age was 64 years (range, 16-102). Median APACHE I score
on ICU admission was 16 (range, 10-34). Fifty-three patients
(63.1%) were managed in the ICU, and seven (8.3%) re-
quired a vasopressor due to immediate postoperative hypo-
tension. Accompanying MV was performed in 22 patients
(26.2%), and the median duration thereof was 1 day (range,
1-3). Median postoperative LOSs in the hospital and in the
ICU were 11 (range, 4-72) and 2 days (range, 1-3), respec-
tively. The most common cause of surgery was bowel perfo-
ration (n=37, 44.0%), followed by intestinal obstruction (n=
22, 26.2%). The small bowel was the most common opera-
tion site (=43, 51.2%), followed by the colon (n=32, 38.1%).
The most common type of surgery was segmental resection
with primary anastomosis of the small bowel (n=33, 39.3%)).
Oral feeding was performed in 65 patients (77.4%), while
tube feeding was performed in 19 patients (22.6%). Fifty-
two patients (61.9%) experienced a postoperative compli-

cation, among which wound problems (infection or seroma)
were the most common. Twenty-five patients (29.8%) expe-
rienced a pulmonary complication, consisting of atelectasis
in eight, pneumonia in two, and pleural effusion in 15.

Comparison of clinical data and surgical outcomes
between the two study groups
Group E comprised 44 patients (52.4%) and group L con-
tained 40 patients (47.6%). In group E, 18 patients (40.9%)
started feeding within 24 hours. Five patients (11.4%) were
forced to stop feeding in group E (four cases of ileus, one
anastomosis leakage), while 5 patients (12.5%) were forced
to stop feeding in group L (four cases of ileus, two diarrhea).

No significant intergroup differences were found with re-
spect to cause (Table 1), site (Table 2), type of operation
(Table 3), gender, age, APACHE II score on ICU admission,
gastric residual volume before feeding, ratio of vasopressor
use, ICU care, and MV or duration of MV (Table 4). How-
ever, postoperative LOSs in the ICU and hospital were sig-
nificantly longer in group L. The incidences of postoperative
complications were not significantly different between the
two groups (Table 5). However, pulmonary complications
such as atelectasis, pneumonia and pleural effusion were
significantly more common in group L. Five patients in
group L were managed by percutaneous catheter drainage
due to pleural effusion. However, no patient in group E was
managed in this manner due to pleural effusion.

An intra-abdominal abscess developed in 2 patients (1 in
each group), but both cases were well controlled by percu-

Table 1. Causes of Operation

Cause Group E (n=44) Group L (n=40) p value
Obstruction 10(22.7) 12 (30.0) 0.212
Strangulation 8(18.2) 1(2.5)

Perforation 19 (43.2) 18 (45.0)
Appendicitis* 3(6.8) 5(12.5)

Trauma 3(6.8) 4(10.0)

Bleeding 1(23) 0(0.0)

Values are n (%).
*All patients with appendicitis received ileocecectomy due to severe in-
flammation.

Table 2. Sites of Operation

Site Group E (n=44) Group L (n=40) p value
Stomach 2(4.5) 5(12.5) 0.522
Duodenum 1(2.3) 12.5)

Small bowel 22 (50.0) 21(52.5)

Colon 19 (43.2) 13 (32.5)

Values are n (%).
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Operation type Group E (n=44) Group L (n=40) p value
Small bowel resection+anastomosis 19 (43.2) 14 (35.0) 0.103
Colon resection+anastomosis 9 (20.5) 10 (25.0)
Bypass surgery 5(11.4) 6(15.0)
Colon resection+colostomy 10 (22.7) 3(7.5)
Small bowel resection-+tileostomy 0(0.0) 2 (5.0)
Gastrectomy 1(2.3) 5(12.5)

Values are n (%).

Table 4. Clinical Data and Surgical Outcomes
Variable Group E (n=44) Group L (n=40) p value
Gender (M:F) 15:29 18:22 0.054
Age (yrs) 65.5 (16-92) 62.5(32-102) 0.562
APACHE II score 15.0 (10-34) 17.5(10-34) 0.333
Gastric residual volume before feeding (mL/day) 95 (0-640) 140 (0-750) 0.167
Vasopressor use 3(10.0) 4(17.4) 0.431
ICU care 30 (68.2) 23 (57.5) 0.311
MV 10(22.7) 12 (30.0) 0.449
Duration of MV (days) 1(1-4) 1(1-2) 0.451
Postoperative LOS in ICU (days) 1(1-3) 2 (1-3) 0.038
Postoperative LOS in hospital (days) 9 (4-38) 12 (6-72) 0.041
Overall complication 23 (52.3) 29 (72.5) 0.057
Mortality 0(0.0) 0(0.0)

APACHE, Acute Physiology and Chronic Health Evaluation; ICU, intensive care unit; MV, mechanical ventilation; LOS, length of stay.

Categorical variables are represented as n (%) and continuous variables as medians and ranges.

Table 5. Complications after Emergency Surgery
Complication Group E (n=44) Group L (n=40) p value
‘Wound problems 11 (25.0) 9(22.5) 0.788
Postoperative ileus 4(9.1) 5(12.5) 0.614
Abdominal pain 7(15.9) 6 (15.0) 0.908
Diarrhea 3(6.8) 0(0.0) 0.093
Pulmonary complications 6(13.6) 19 (47.5) 0.001
Sepsis (newly develop) 0(0) 1(2.5) 0.291
Intra-abdominal abscess 1(23) 1(2.5) 0.946
Anastomosis leakage 1(2.3) 0(0) 0.337

Values are n (%).

taneous catheter drainage. One patient in group E, who re-
ceived pyloric exclusion and gastrojejunostomy due to duo-
denal perforation, required re-operation to treat anastomotic
disruption, but recovered well after re-operation. No post-
operative mortalities were recorded in the present study.

DISCUSSION

The present study focused on the safety of early feeding af-
ter emergency GI surgery in patients with relatively stable
hemodynamic status and secure anastomosis. The findings

of this study suggest that early feeding is safe after emer-
gency GI surgery. Furthermore, complication rates were
similar between the early and late groups; nevertheless, pul-
monary complication rates were lower and LOSs in the hos-
pital and the ICU were shorter in the early feeding group.
Traditionally, enteral feeding is not started until bowel mo-
tility has recovered after elective surgery on the GI tract,"”
causing delays in enteral feeding after emergency surgery,
compared with elective surgery. Because patients that un-
dergo emergency GI surgery have an edematous or ischemic
bowel, anastomosis healing is usually delayed, and this can
result in anastomotic disruption or leakage. On the other
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hand, poor enteral intake can lead to malnutrition or delayed
bowel mucosa growth and increase postoperative morbidity
and mortality.

Several studies have reported beneficial effects for early
enteral feeding after GI surgery, and demonstrated good tol-
erance to enteral feeding and reductions in septic morbidi-
ty.!%1° Whenever bowel continuity is maintained after sur-
gery, enteral feeding is preferred over parenteral nutrition
according to several guidelines.?*?! However, despite the
beneficial effects of early enteral feeding, the timing of feed-
ing commencement after emergency GI surgery remains
controversial. Furthermore, few studies have addressed the
beneficial effects of early enteral feeding after emergency
GI surgery.'>?* A previous report on early enteral feeding
after emergency GI surgery focused on patients with perito-
nitis.* However, most of the patients enrolled had a perfo-
rated gastric or duodenal ulcer, and thus, feeding materials
were not passed through anastomosis sites because a naso-
gastric or percutaneous jejunal tube that passed through
anastomosis was used for feeding. However, our patients
had undergone bowel resection with anastomosis, and most
(67%) were fed per os or through a naso-gastric tube posi-
tioned in the stomach.

Herein, complications associated with early feeding, such
as abdominal pain, diarrhea, and postoperative ileus were
investigated. Although complications developed in 23 of 44
patients in the early feeding group, all recovered fully under
conservative management. As well, the majority of compli-
cations were wound problems, such as infection or seroma,
and no differences were found between the two groups, with
the exception of pulmonary complications.

In regards to pulmonary complications after emergency
surgery, Barlow, et al."! demonstrated that operative mor-
bidity was less common after major upper GI surgery in pa-
tients that received early enteral nutrition. In particular, chest
infections were significantly less common in these patients.
Moore, et al.,' via meta-analysis of high-risk surgical pa-
tients, also found that early enteral feeding was associated
with a lower incidence of pneumonia and other septic com-
plications. In accordance with previous studies, the present
study showed that pulmonary complications were signifi-
cantly less common in the early feeding group (the majority
of pulmonary complications were due to pleural effusion
and were treated by percutaneous catheter drainage). Addi-
tionally, it appeared to us that percutaneous catheter drain-
age for pleural effusion prolonged LOSs in the late feeding
group, suggesting that early feeding resulted in better fluid

balance; however, this was not evaluated. It was also noted
that after feeding had started, intravenous fluid intake was
reduced, suggesting that early enteral feeding could reduce
the risk of pleural effusion.

Early enteral feeding is not routinely undertaken after
emergency gastrointestinal surgery. Early in this study we
started enteral feeding after flatus. However, after adaptation
of ESPEN guidelines, feeding methods and timing were
changed to start feeding as soon as possible after stabiliza-
tion or to use an enteral tube catheter in severe or upper
gastrointestinal surgery.

There are some limitations to this study. First, this study
was retrospective in design and selection bias may be pres-
ent. As well, the early feeding group may have had faster
GI motility recovery and enjoyed a shorter LOS than the late
feeding group. However, early feeding was started when the
patient demonstrated hemodynamically stable status and
secure bowel anastomosis was performed, rather than ac-
cording to the GI motility of the patients. Consequently, there
was no intergroup difference in gastric residual volume be-
fore feeding in our study. Second, the early enteral feeding
group showed reduced postoperative LOSs in the ICU
(group E vs. group L; 1 day vs. 2 days). However, early
feeding was defined as commencement of diet within 48
hours after surgery in our study. Although 40.9% of patients
started feeding within 24 hours after surgery, some patients
were probably transferred to the general ward before feed-
ing commencement. Thus, the impact of early feeding on
reducing LOSs in the ICU requires further research, includ-
ing severely-ill patients with long LOSs in the ICU. Third,
our study was unable to assess the effects of early feeding
on nutrition and fluid balance. Therefore, we suggest that a
prospective study be undertaken to confirm the beneficial
effects of early feeding after emergency GI surgery on nu-
trition and fluid balance.

In conclusion, this study showed that complication rates
were similar between early and late feeding groups after
emergency GI surgery. Our results indicate that early enter-
al feeding after emergency GI surgery does not increase
complication rates, and thus, that early feeding after emer-
gency GI surgery is feasible in patients without severe shock
or bowel anastomosis instability.
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